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Question 2 
1D: 3785 


Which of the following combinations may cause the most harm to a fetus? 


Select one: 


A dass A drug givenin the first trimester % 


A dass D drug) ¥ 
given inthe first 
trimester 


Rose Wang (ID:113212) this answer is correct. Category D is the 2nd most 
harmful drug in pregnancies, behind X. The first trimester is when the baby is 
the most vulnerable. 


A dlass A drug given in the third trimester X 
A dass D drug given in the third trimester X 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the 5 categories of pregnancy risk. 
BACKGROUND: 


Briggs Pregnancy and Lactation reference uses a universal coding system to classify medications’ risk to the 
growing fetus. 


Drugs are assigned a letter (A, B, C, D, X) based on the risk they possess to the fetus. 


Category A means there are adequate controlled studies in pregnant women that fail to show a risk to the 
fetus in the first trimester of pregnancy. One example of a category A medication is doxylamine. 


Category B means there are animal reproduction studies that have failed to demonstrate a risk to the fetus, 
and there are no adequate and well-controlled studies in pregnant women, or animal reproduction studies 
have shown adverse effects, but well-controlled studies in pregnant women have shown no adverse effects to 
the fetus 


Category C means animal studies have shown an adverse effect on the fetus, or there are no well-controlled 
studies in humans to demonstrate harm. 


Category D means there is positive evidence of fetal harm, but the benefits may outweigh the risks based on 
patient factors. 


Category X means there is positive evidence that shows fetal harm, and the risks clearly outweigh the 
benefits. 


RATIONALE: 
Correct Answer: 


(Option #2): Category D is the 2nd most harmful drug in pregnancies, behind X. The first trimester is when 
the baby is the most vulnerable. 


Incorrect Answers: 


(Option #1): A class A drug is generally regarded to be harmless. 
(Option #3): A class A drug is generally harmless and the third trimester is not as a harmful period of 
exposure as the first trimester. 

(Option #4): Medications during the third trimester carry less risk to the fetus than in the first trimester due 
to the stages of development. 


TAKEAWAY/KEY POINTS: 


Medications are classified according to 5 letters each representing possible fetal harm. A category D drug 
given in the first trimester carries the most risk of the above options. 


REFERENCE: 


[1] Pernia S, DeMaagd G. The New Pregnancy and Lactation Labeling Rule. PT. 2016;41(11):713-715. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5083079/ 


The correct answer is: A class D drug given in the first trimester 


Which drug is the LEAST safe for a breastfeeding mother to ingest? 


Select one: 
A slightly lipophilic drug * 


A highly ~~ 


fione Rose Wang (ID:113212) this answer is correct. A lipophilic drug is more likely to 
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wok ‘breast milk. 
A slightly hydrophilic drug * 
A highly hydrophilic drug * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To identify the effects of lipophilicity and hydrophilicity on the ability of a drug to pass into breast milk. 
BACKGROUND: 


Drugs must pass through the bloodstream before they can appear in human milk. Most drugs only pass 
through into human milk in very small amounts. The physicochemical characteristics affecting breast milk 
drug transfer include half-life, protein binding, oral bioavailability, drug pH, drug ionization, and molecular 
weight. Fat solubility also affects how likely a medication is to pass into breast milk. The higher the 
lipophilicity of a medication, the more likely it is to pass into breast milk. 


RATIONALE: 
Correct Answer: 


(Option #2): A lipophilic drug is more likely to pass into breast milk and the higher the lipophilicity the easier 
it is to pass into breast milk. 

Incorrect Answers: 

(Option #1): A lipophilic drug is more likely to pass into breast milk, but the higher the lipophilicity is the 
easier it is to pass into breast milk. 

(Option #3): A hydrophilic drug is less likely to pass into breast milk. 

(Option #4): A hydrophilic drug is less likely to pass into breast milk and the higher the hydrophilicity the 
less likely the drug is to pass into breast cancer. 


TAKEAWAY/KEY POINTS: 
The higher the lipophilicity of a medication, the more likely it is to pass into breast milk. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics, Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: A highly lipophilic drug 


Aminoglycosides and cyclosporine are both drugs that need careful monitoring due to their propensity for 
which of the following? 


Select one: 
Hepatic toxicity X 
Renal v rae 
toxicity’ Rose Wang (ID:113212) this answer is correct. Aminoglycosides and cyclosporine are 


mostly associated with renal toxicity: 


Neural toxicity X 
Cardiac toxicity ¥ 


Marks for this submission: 1.0/1.0, 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the toxicity of medications. 
BACKGROUND: 


Many medications may be harmful to the organs from which they are eliminated. The liver and the kidneys 
both filter and excrete medications in order to regulate plasma concentrations. Cyclosporine and 
aminoglycoside therapy are frequently complicated by dose-related nephrotoxicity. It is well known that 
these two common nephrotoxins produce renal dysfunction by different mechanisms, Aminoglycosides 
produce primarily direct toxic effects on the proximal tubular cell while cyclosporine nephrotoxicity is 
probably predominantly mediated by hemodynamic processes. 


RATIONALE: 

Correct Answer: 

(Option #2): Aminoglycosides and cyclosporine are mostly associated with renal toxicity. 
Incorrect Answers: 


(Option #1): These medications are not hepatotoxic. 
(Option #3): These medications are not known to cause major neural toxicity. 
(Option #4): These medications are not known to cause major cardiac toxicity. 


TAKEAWAY/KEY POINTS: 
Cyclosporine and aminoglycosides are commonly known as nephrotoxic medications. 
REFERENCE: 


[1] Bennett WM. Comparison of cyclosporine nephrotoxicity with aminoglycoside nephrotoxicity. Clin 
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Nephrol. 1986;25 Suppl 1:5126-9. 
The correct answer is: Renal toxicity 


What are the different mechanisms by which aminoglycosides and cyclosporine cause toxicity? 


Select one: 
Aminoglycosides and cyclosporine both cause vasoconstriction % 


Aminoglycosides cause 
morphological changes while 
cyclosporine causes 
vasoconstriction 


Rose Wang (ID:113212) this answer is 
correct. Aminoglycosides cause morphological changes 
while Cyclosporine causes vasoconstrictive damage. 


Cyclosporine causes morphological changes while aminoglycosides cause vasoconstriction % 


Aminoglycosides and cyclosporine both cause morphological changes * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify how aminoglycosides and cyclosporine cause toxicity. 

BACKGROUND: 

Aminoglycosides are a class of traditional Gram-negative antibacterial medications that inhibit protein 
synthesis. A portion of aminoglycosides contains a portion of the molecule that is an amino-modified 
glycoside. Aminoglycoside antibiotics display bactericidal activity against gram-negative aerobes and some 
anaerobic bacilli. Aminoglycosides bind to ribosomes and generally disturb peptide elongation at the 30S 


ribosomal subunit. Aminoglycosides include streptomycin, kanamycin, tobramycin, and neomycin. 
Aminoglycosides produce toxic effects by causing morphological changes. 


Cyclosporine is a lipophilic peptide that has powerful immunosuppressive and immunomodulatory 
properties, It is indicated for the prevention of organ transplants and treatment of psoriasis, rheumatoid 
arthritis, and nephrotic syndrome. Cyclosporine is a calcineurin inhibitor and binds to cyclophilin-1. This 
inhibits calcineurin and prevents the activation of NF-AT. NF-AT is a transcription factor that regulates the 
production of pro-inflammatory cytokines. Cyclosporine causes toxic effects by causing vasoconstrictive 
damage. 


RATIONALE: 
Correct Answer: 


(Option #2): Aminoglycosides cause morphological changes while Cyclosporine causes vasoconstrictive 
damage. 


Incorrect Answers: 


(Option #1): Aminoglycosides cause morphological changes. 

(Option #3): Aminoglycosides cause morphological changes while cyclosporine causes vasoconstrictive 
damage. 

(Option #4): Cyclosporine causes vasoconstrictive damage. 


TAKEAWAY/KEY POINTS: 
Aminoglycosides cause morphological changes while cyclosporine causes vasoconstrictive damage. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Aminoglycosides cause morphological changes while cyclosporine causes 
vasoconstriction 


Phenytoin and salicylates need careful monitoring of their plasma concentrations due to which of the 
following? 


Select one: 


They are rapidly eliminated and often dip below MEC (Minimum Effective Concentration) X 


They are only effective at the site of injection and toxic elsewhere. % 


They reach saturation of metabolism ¥ 7 

within the therapeutic window, Rose Wang (ID:113212) this answer is correct. These 

eahoigeNapid changes in plasma drugs reach saturation quickly and thus need to be 

concentration monitored to ensure the Cp is within the therapeutic 
window: 


Their potency decreases as plasma concentrations increase, so they must be kept at appropriate X 
levels 


Marrs for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics 
LEARNING OBJECTIVE: 


Question 6 
1D: 3769 
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Flag question 


Identifying why phenytoin and salicylates need careful monitoring. 
BACKGROUND: 


The therapeutic window of a drug is the range of plasma concentrations that can treat the disease effectively 
with minimizing the possible severe side effects or toxic effects. The minimum effective concentration (MEC) 
is the minimum concentration of a drug in serum required to produce a desired pharmacological effect in 
patients, The minimum toxic concentration (MTO) is the minimum serum concentration of a drug to produce 
a toxic effect in most patients. The therapeutic window is the plasma concentration range between the MEC 
and the MTC. Certain medications have small therapeutic windows and require careful dosing and 
monitoring to avoid any potential harm. Some medications with a narrow therapeutic window include 
digoxin, phenytoin, theophylline, procainamide, and salicylates. 


RATIONALE: 
Correct Answer: 


(Option #3): These drugs reach saturation quickly and thus need to be monitored to ensure the Cp is within 
the therapeutic window. 


Incorrect Answers: 


(Option #1): These drugs reach saturation quickly and thus need to be monitored to ensure the Cp is within 
the therapeutic window. 

(Option #2): These drugs are effective throughout the body. 

(Option #4): The potency of the drugs is unrelated to Cp and may actually increase with an increase in Cp. 


TAKEAWAY/KEY POINTS: 


Phenytoin and salicylates are drugs that reach saturation quickly and thus need to be monitored to ensure 
the Cp is within the therapeutic window. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: They reach saturation of metabolism within the therapeutic window, causing rapid 
changes in plasma concentration 


For the body fluid compartments below, rank them from the lowest volume to the highest, in a typical 70-kg 
person. 


Select one: 
Extracellular fluid < intracellular fluid < plasma < total body water 3# 
Intracellular fluid < extracellular fluid < plasma < total body water * 
Total body water < plasma < intracellular fluid < extracellular fluid * 
Plasma < extracellular fluid < {v 


intracellular fluid < total body water Rose Wang (ID:113212) this answer is correct. This is 
the correct order of body compartments. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: 

To identify body compartments’ volume of distribution. 
BACKGROUND: 


An average person has multiple compartments that make up the total volume of distribution for drugs. 
Plasma has the smallest proportion at 4% while the total body water is the largest at 60% of the total body 
weight. 


Fluid (21%) a 
(s) 


Total Body Weight (100%) 


FIGURE 2-2. 
Fluid distribution in an adult. 


Plasma would be 2.8 L, extracellular fluid would be 18 L, intracellular fluid would be 25 L, and total body 
water would be 42 L. 


RATIONALE: 
Correct Answer: 

(Option #4): This is the correct order of body compartments. 
Incorrect Answers: 


(Option #1): Plasma makes up 4% of total body weight. 
(Option #2): There is more intracellular fluid than extracellular fluid. 
(Option #3): Total body water consists of the interstitial fluid, intracellular fluid and plasma. 


TAKFAWAV/KFV POINTS: 


Question 7 
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Plasma has the least amount of total body weight versus total body water has the most. 
REFERENCES: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


[2] Baylor College of Medicine, Basic Pharmacokinetics. 2019. https//www.bcm.edu/ 
The correct answer is: Plasma < extracellular fluid < intracellular fluid < total body water 


Where do drugs reabsorbed from the urine filtrate re-enter the body? 


Select one: 


Renal artery% 
Renal vein ® 


Peritubular "Y 


elec Rose Wang (ID:113212) this answer is correct. The peritubular capillaries are 


where all reabsorbed substances are transferred to in the kidneys. 


Hepatic portal vein X 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify where drugs are reabsorbed from the ultrafiltrate. 
BACKGROUND: 


The drug clearance rate is the pharmacokinetic measurement of the volume of plasma from which a 
substance is removed per unit of time. Clearance is usually measured in L/hour or mL/min. Drugs are cleared 
by various organs including the kidneys, liver, lungs, etc. The two primary clearance methods are renal 
clearance and hepatic clearance. Factors affecting renal clearance include drug solubility, renal disease, 
filtration rate, unbound drug concentration, carrier saturation, and blood flow. Hepatic clearance is affected 
by hepatic health and the extent of plasma protein-bound drug. 


Renal clearance commonly follows the following process: filtration, reabsorption, secretion, and excretion. 
Filtration takes place in the renal corpuscle and is where cells and large proteins are retained while small 
molecules are filtered from the blood to make an ultrafiltrate that eventually becomes urine. Reabsorption is 
where molecules from the ultrafiltrate are transported back into the blood. Water, glucose, amino acids, 
bicarbonate, and various ions are reabsorbed during this process. All reabsorbed substances are transferred 
into the peritubular capillaries from the ultrafiltrate. Secretion is where molecules are once again transported 
from the blood into the ultrafiltrate. Finally, excretion is where the ultrafiltrate travels through the collecting 
duct, and to the ureters where it becomes urine and is stored in the bladder until it is excreted out of the 
body. 

RATIONALE: 

Correct Answer: 

(Option #3): The peritubular capillaries are where all reabsorbed substances are transferred to the kidneys. 
Incorrect Answers: 


(Option #1): The renal artery delivers blood and the drugs to the kidney to be filtered but it is not where the 
drugs are reabsorbed into. 

(Option #2): While the renal vein transports the reabsorbed drugs into the body, it is not the point of re- 
entry to the bloodstream. 

(Option #4): The hepatic portal vein delivers substances from the intestines to the liver and has no impact on 
renal clearance. 


TAKEAWAY/KEY POINTS: 
The peritubular capillaries are where all reabsorbed substances are transferred to the kidneys. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Peritubular capillaries 


If the molecule of ethane is transformed into ethanol what reaction is taking place? 


Select one: 
Oxidation ¥ 
Rose Wang (ID:113212) this answer is correct. Turning ethane into ethanol, causes it 
to change its oxidation number from -3 to -1, which is oxidation. Adding oxygen is 
usually indicative of oxidation. 
Reduction X% 
Hydrolysis % 


Conjugation * 


Question 9 
1D: 372 


Correct 


Marts for this submission: 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

To identify what type of reaction occurs when ethane is converted to ethanol. 
BACKGROUND: 


Redox reactions are a type of chemical reaction in which the oxidation states of atoms are changed. Redox 
reactions are characterized by the transfer of electrons between chemical species with one reaction acting as 
the reducing agent losing electrons and the other species being the oxidating agent and gaining electrons. 
Oxidation is the loss of electrons or an increase in the oxidation state of an atom, an ion, or a molecule. 
Reduction is the gain of electrons or a decrease in the oxidation state of an atom by another species. For 
example, tuming ethane into ethanol, causes it to change its oxidation number from -3 to -1, which is 
oxidation. Adding oxygen is usually indicative of oxidation. 


H H H H H H 
Nel MS ie 
H-C-C-H C=C H-C-C-0-H 
Tot I \ ny 
HH H H H H 
ethane ethene ethanol 
RATIONALE: 
Correct Answer: 


(Option #1): Tuming ethane to ethanol, causes it to change its oxidation number from -3 to -1, which is 
oxidation. Adding oxygen is usually indicative of oxidation. 


Incorrect Answers: 


(Option #2): Tuming ethane to ethanol, causes it to change its oxidation number from -3 to -1, which is 
oxidation, the opposite of reduction. Adding oxygen is usually indicative of oxidation. 

(Option #3): Tuming ethane to ethanol, causes it to change its oxidation number from -3 to -1, which is 
oxidation. Hydrolysis involves splitting a molecule apart with H20. 

(Option #4): Turning ethane to ethanol, causes it to change its oxidation number from -3 to -1, which is 
oxidation. Conjugation is the addition of one molecule to another. 


TAKEAWAY/KEY POINTS: 


Turning ethane into ethanol, causes it to change its oxidation number from -3 to -1, which is oxidation. 
Adding oxygen is usually indicative of oxidation. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Oxidation 


What is the name of a dose given to reach a desired Cp immediately? 


Select one: 


Loading ¥ 


tise Rose Wang (ID:113212) this answer is correct. The loading dose is calculated to hit the 


steady-state concentration immediately after administration and is usually followed by a 
maintenance dose. 


Maintenance dose % 
Minimum Effective Concentration (MEC) % 


Minimum Toxic Concentration (MTC) * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify the purpose of the loading dose. 
BACKGROUND: 


Asa drug is administered continuously or intermittently, the drug will begin to accumulate in the body. 
However, it will not accumulate indefinitely and will eventually reach a plateau and constant plasma drug 
concentrations. This is known as the steady-state principle and is a first-order process. Any 1st order process 
requires about five half-lives to be completed and thus requires five half-lives to reach the steady-state drug 
concentrations. 50% of the steady-state is reached after 1 half-life, 75% after two half-lives, 87.5% after 3 
half-lives, 94 % after 4 half-lives, and 97% after five half-lives. A maintenance dose is given to establish or 
maintain steady-state plasma concentration and optimal dosing regimens maintain this concentration within 
the drug therapeutic window. The loading dose is calculated to hit the steady-state concentration 
immediately after administration and is usually followed by a maintenance dose. Steady-state equilibrium is 
reached when the rate of elimination = the rate of drug administration. Steady-state plasma concentration 
(Cs is affected by drug bioavailability (F), clearance(Cl), dose, and dosing interval(t). The formula for 
calculating Css is as follows: 

Fxdose 
Css = Ket 
The therapeutic window of a drug is the range of plasma concentrations that can treat the disease effectively 
with minimizing the possible severe side effects or toxic effects. The minimum effective concentration (MEC) 
is the minimum concentration of a drug in serum required to produce a desired pharmacological effect in 
patients. The minimum toxic concentration (MTO) is the minimum serum concentration of a drug to produce 


a toxic effect in most patients. The therapeutic window is the plasma concentration range between the MEC 
and the MTC. Certain medications have small therapeutic windows and require careful dosing and 
monitoring to avoid any potential harm. Some medications with a narrow therapeutic window include 
digoxin, phenytoin, theophylline, and procainamide. 


RATIONALE: 
Correct Answer: 


(Option #1): The loading dose is calculated to hit the steady-state concentration immediately after 
administration and is usually followed by a maintenance dose. 


Incorrect Answers: 


(Option #2): The maintenance dose is lower than needed to reach the steady state and reaches the steady 
state through accumulation, but not immediately. 

(Option #3): The minimum effective concentration is not a dosage, but the loading dose must ensure a 
higher concentration than the MEC to be effective. 

(Option #4): The minimum toxic concentration is not a dosage, but the loading dose must ensure a lower 
concentration than the MTC to be non-toxic. 


TAKEAWAY/KEY POINTS: 


The loading dose is calculated to hit the steady-state concentration immediately after administration and is 
usually followed by a maintenance dose. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Loading dose 


Question 10 
10:3773 


Which of the following is NOT a known cause of renal failure? 


Select one: 


Vasoconstriction * 


Kidney stone * 
Infection * 


Excess -w 
filtration Rose Wang (ID: 113212) this answer is correct. Excessive filtration is a symptom of 
glomerular damage and thus is only a symptom and not a cause of the disease. 


Maris for this submission 1.0/1.0. 
TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To identify potential causes of renal failure. 

BACKGROUND: 

Renal failure is a condition where the kidneys are unable to filter blood normally. There are two types of renal 
failure: acute and chronic. Acute renal failure develops rapidly and can be resolved and is caused by low 
blood pressure, urinary tract blockage, kidney stones, and certain medications. Chronic renal failure is a 


slowly progressing process and may be caused by diabetes, high blood pressure, nephrotic syndrome, and 
nephrotoxins. 


Symptoms of renal failure include leg swelling, tiredness, loss of appetite, and confusion. Complications of 
acute renal failure include uremia, high blood potassium, and volume overload. Chronic renal failure 
complications are heart disease, high blood pressure, and anemia. Acute renal failure can be treated by 
correcting the cause while chronic renal failure is treated with hemodialysis, peritoneal dialysis, and kidney 
transplants. 


RATIONALE: 
Correct Answer: 


(Option #4): Excessive filtration is a symptom of glomerular damage and thus is only a symptom and not a 
cause of the disease. 


Incorrect Answers: 


(Option #1): Vasoconstriction of the renal artery can result in hypoxia and reduced flow, causing renal failure. 
(Option #2): Kidney stones can cause renal blockage and internal bleeding, leading to renal failure. 

(Option #3): Renal infections can cause internal damage and inflammation in the kidney, leading to renal 
failure. 


TAKEAWAY/KEY POINTS: 


Renal failure is a condition where the kidneys lose their function to effectively filter blood, Renal failure can 
be caused by a variety of conditions induding hypertension, renal infections, oxalate buildup, and ionic 
imbalances. 


REFERENCE: 


[1] OpenStax, Anatomy and Physiology. OpenStax CNX. http://cnx.org/contents/14fb4ad7-39a1-4eee-ab6e- 
3ef2482e3e22@15.5 


The correct answer is: Excess filtration 
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